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Abstract. Establishment of a treatment plan is based on efficiency and easy application by the clinician and 
acceptance by the patient. Treatment of patients with Class III malocclusion (hypoplasio maxillae) might require 
orthognathic surgery, especially when the deformity is severe, with a significant impact on facial esthetics. We report 
here the case of a 16-year-old boy who had a skeletal Class III malocclusion, leading to remarkable deviation of the 
maxillary midline; this was his chief complaint. Treatment included rapid maxillary expansion followed by leveling, 
alignment, correction of compensatory tooth positioning, and orthognathic surgery to correct the skeletal Class III 
malocclusion because of the severe maxillary deficiency. This treatment approach allowed correction of the maxillary 
dental midline discrepancy to the midsagittal plane and establishment of good occlusion and optimal esthetics. 




Class III malocclusions represent complex irregularities, 
which can be of a dentoalveolar or skeletal nature. 
Skeletal class III malocclusions can be presented as 
false mandibular prognathism (hypoplasio maxillae), or 
real mandibular prognathism. Not so rarely, there is a 
combination of these two conditions, which additionally 
complicates the already existing difficult status of a 
dentofacial deformity and its therapy. Its frequency is 
different and it has racial distinctions: in white race it 
ranges from 1% to 5%, in yellow race from 9% do 19%, 
whereas in Latin population it is around 5% [1].  
The ethology of this group of deformity is mostly 
hereditary but there are also some nonhereditary factors 
(e.g. oral respiration) which affect the deterioration of 
the existing intermaxillary ratio [13]. A therapy may 
go two ways:  
 dentoalveolar camouflage- if there is not overexposed 
skeletal discrepancy, in which case only orthodontic 
therapy is applied without the correction of basal jaw 
ratio [3, 4]; 
 Combined surgical and orthodontic therapy, whereby 
the satisfying leveling of tooth arches is achieved by 
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presurgical orthodontic treatment, and the optimal 
intermaxillary ratio is achieved by osteotomy [5]. 
What represents a problem for most orthodontists is 
that the severity of deformity by the end of the growth 
cannot always be predicted with certainty, regardless of 
the number of applied analyses of types of growth [6]. 
Sometimes it can happen, especially in borderline cases, 
that camouflage therapy begins and by the end of the 
growth it is established that the existing state has 
deteriorated and the therapy ends in surgical intervention.  
The review of the case  
 The paper presents a combined, orthodontic and 
surgical therapy of a patient with a pronounced 
hypoplasia of the maxilla. A young man of 16 came to 
the Dental Clinic after two unsuccessful attempts to 
solve the problem. During that period the upper right 
second premolar was extracted, most likely due to the 
lack of space for a canine and lower first left molar. 
The anamnestic information is especially important and 
it indicated a long history of infections of upper 
respiratory pathways and adenectomy, which did not 
give the expected result (redirection of breathing)  
 The outer clinical finding indicates a patient of asthenic 
constitution of a concave profile with a pronounced 
long adenoid face with characteristic paranasal 
depression, narrow alar base, with dark circles under 
the eyes, broad buccal corridors, hypotonic upper 
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lip... (Fig. 1) The functional finding is unsatisfactory 
in terms of breathing function, since the patient 
breathes through the mouth, regardless of the negative 
rhinological finding. He states that 'he does not get 
enough air when he breathes only through his nose'. 
The cutting and chewing of food is also difficult.  
 The intraoral finding shows extremely narrow and 
asymmetrical upper dental arch, mildly crowded in the 
frontal part with a fractured incisal edge of the upper 
right central incisor. There is a very high, so called 
gothic palate. The lower dental arch is broad and long 
with the extracted right first molar. The occlusion of 
lateral teeth is in full III class. There is a severe degree 
of bilateral cross bite (the upper dental arch is 11mm 
narrower in the front and back width from the lower 
arch). There is a positive incisal step, and the incisors 
do not lap (Fig. 2).  
 
Fig. 1 Pretreatment extraoral photographs 
 
Fig. 2 Pretreatment models 
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 The analysis of a profile cephalogram showed 
conspicuous maxillary retrognathism (SNA =72˚), 
followed by mild mandibular retrognathism (SNB= 
78˚). The sagittal intermaxillary angle (ANB) of -6% 
indicates skeletal relation of III class caused by 
hypoplasia of the maxilla. The sum of Bjork's 
polygon of 401˚ and the ratio of the front and back 
height of the face of 60% suggest hyperdivergent 
growth (Fig. 3).  
The goals of therapy: 
1. Transversal alignment of maxillary with mandibular 
arch, using the method of midpalate distraction 
(rapid palatal expansion); 
2. The leveling of dental arch with fixed appliances; 
3. Surgical plan: Le Fort I osteotomy and forward 
placement of maxilla; 
4. Long term retention plan.  
In the plan of the therapy, the priority was given to 
rapid palatal expansion. For rapid palatal expansion, an 
appliance made on the basis of Rapid expander screw 
was used (manufacturer Leone, stock No A0620-13). 
The goal of this treatment was to transversally post-
surgically align upper and lower dental arch. The 
alignment with retention was achieved in 12 months. 
Two months after placing an appliance for rapid palatal 
expansion (Fig. 4) an upper fixed appliance was placed 
(full arch, prescribed by Roth, slot 0,022”) for the 
leveling of dental arch, for the purpose of pre-surgical 
preparation. The patient refused the application of a 
lower fixed appliance. He stated that for the mentioned 
period of palatal expansion his breathing "drastically 
improved and facilitated" which eliminated "hunger for 
oxygen", which is common in patients with hypoplasia 
of the maxilla. During this phase of therapy, positive 
incisal step increased and the bite slightly opened, 
which was expected due to posterior rotation and 
 
Fig. 3 Pretreatment cephalograf and cephalometric tracing 
 
Fig. 4 Pretreatment upper model and upper model after rapid palatal expansion 
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transferring cusps into a normal bucco-oral position 
(Fig. 5). After the removal of a fixed appliance, 
modified Hawley plate was used as a retention 
appliance and it was worn only during the night within 
the period of two years before surgery.  
The description of surgery 
Surgical procedure – After standard preoperative 
measures, surgical intervention was performed in 
general anesthesia. Air way intubation was transnasal. 
Incision and access through soft tissue was in horseshoe 
manner from first molar to first molar. Maxillary 
osteotomy at Le Fort I level was performed with 
preservation of palatal mucogingival pedicle. After 
osteotomy cuts and dissection of nasal spine from nasal 
mucosa as well as elevating nasal mucosa from a 
palatal, nasal septum and lateral nasal walls, nasal septum 
was separated from palatal segment. Pterygomaxillary 
disjunction was performed by curved chisel and 
disjunction and detachment of maxilla were finished. 
Then, maxillary segment was advanced in desired 
position checked by occlusion, as well as to mandibular 
and to other parts of facial skeleton. Maxillary segment 
was fixated in desired position by using mini plates 
(Stryker Leibinger Midface mini plates). Mini plates 
were removed nine months after surgical intervention. 
Two years after the surgery, extraoral finding shows 
the improvement in facial visage with the normalization 
of facial features (Fig. 6). Nasal respiration is stabilized. 
Corrective occlusion was achieved intraorally in all 
three directions (Fig. 7, Table 1). The analysis of a profile 
cephalogram shows the improvement of dentoskeletal ratio 
(Fig. 8, Table 2).  
Table 1. The values of the dentoalveolar parameters 
before and two years after whole treatment 
Features Pre-treatment Post-treatment 
Incisor relationship reverse overjet normal overjet 
Overjet value -2 mm 2 mm 
Overbite 0 mm 2 mm 
Midlines shifted co-incident 
Left molar class III class I 




Fig. 5 Presurgical appearance and cephalograph 
 
Fig. 6 Extraoral photographs, two years after surgery 
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Fig. 7 Intraoral photographs, two years after surgery 
Table 2. The values of the SNA, SNB and ANB angles before and two years after whole treatment 




SNA               (82˚) 72˚ 80˚ 
SNB               (80˚) 78˚ 78˚ 
ANB         (  2˚) -6˚ 2˚ 
SNA – position of the maxilla (normal, prognathic, retrognathic);  
SNB – position of the mandible (normal, prognathic, retrognathic); 
ANB – skeletal relationship between the maxilla and the mandible 
 
Fig. 8 Cephalograf and cephalometric tracing, two years after surgery 
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Discussion  
Hypoplasia of the maxilla represents a severe orthodontic 
problem, which is usually conspicuous in early childhood. 
It is considered to be primarily of hereditary ethology with 
strong effects on oral respiration [2]. With years, in most of 
the cases, the deformity progresses. Patients have aesthetic 
motivation to solve this problem [7], but functional 
difficulties should not be neglected as well. Aside from 
crowded upper tooth line, common effects of this condition 
are impacted canines [8, 9], asymmetrical upper tooth line 
[8], obligatory (uni- or bilateral) cross bite, often followed 
by apertognathia [10], sometimes turning of mandibula 
[11] which further complicates the therapy of the already 
existing condition.  
The early therapy of hypoplasia of the maxilla has a 
great influence on the normalization of intermaxillary 
ratio, especially if facial mask by Delair is applied [12]. 
If this period is skipped, it is hard to camouflage this 
problem due to advancement of irregularities in the 
future, so this problem is usually treated orthodontically 
and surgically.  
The motives for treating this type of deformity are 
often different. Patients usually cite aesthetics as the 
primary motivational factor. That was not the case with the 
portrayed patient. He cited functional discomforts 
(breathing, chewing) as primary. Facial aesthetics was not 
on his priority list. Still, after the completed treatment, he 
was thrilled with the change in the appearance of his face. 
The main problem that appeared during the treatment 
was one-sided extraction of premolars in the upper jaw. 
Such an asymmetrical dental arch compromised all the 
phases of therapy. First of all, it is hard to make an 
appliance for rapid palatal expansion if there is not an 
adequate number of lateral teeth on both sides. During the 
phase of expansion, asymmetrical expanding can easily 
develop due to the lack of reciprocity on the left and right 
side. Luckily, that did not happen here.  
During the leveling of tooth line with a fixed 
appliance, the lack of one premolar leads to disbalance 
inside dental arch so that the planned corrective leveling 
of tooth arch remains at the level of compromise. Over 
time, this can lead to early contact and compromise the 
results of the entire therapy. For the mentioned reasons, 
the symmetry of dental lines should be imperative in 
orthodontic therapy, whenever it is possible [13, 14]. 
Conclusion 
Surgical-orthodontic treatment is sometimes the only 
option for achieving an acceptable occlusion and a good 
esthetic result in a patient with Class III dentofacial 
deformity. A correct diagnosis and planning as well as an 
appropriate execution of the treatment plan are 
determining factors for achieving success and long-term 
stability. It should be performed by a multidisciplinary 
team to ensure a satisfactory outcome.   
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